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© Between a data terminal equipment located at 
one extremity and another terminal equipment lo- 
cated at the other extremity. 

Applicable to remote operation systems, control 
and data acquisition systems, and remote control 
and measurement systems used in electrical dis- 
tribution networks. 

It is characterised in that it incorporates data 
conversion means (2) connected to the data terminal 
equipment and to a control unit (3) via a first bidirec- 
tional bus (C3), and which converts and adapts the 
signals on an analogue bus (C2), or adapts the 
signals on a digital bus (Ct), interchanged between 
the data terminal equipment and the control unit (3), 
for both transmission directions. 

It incorporates a modem and medium/low volt- 
age interface (4) connected to the control unit (3) via 
a second bidirectional bus (C6), to assemble the 
data packets to be transmitted to and to recover the 
data packets received from the electrical distribution 



network. 

The modem and medium/low voltage interface 
(4) is connected to the medium/low voltage electrical 
distribution network by means of input/output termi- 
nals (C7). 




FIG. 1 
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OBJECT OF THE INVENTION 

This invention, as stated in the title of this 
document, consists of a communications adapter 
for data transmission by low and medium voltage 
electrical distribution network, the object being to 
permit data links to be set up over low and medium 
voltage electrical distribution networks in systems 
that employ protocols and transmission equipments 
not adapted to this transmission medium. 

Consequently, by means of the invention, data 
are sent over the electrical distribution networks for 
their application in remote operation systems, con- 
trol and data acquisition systems, and remote con- 
trol and measurement systems for these electrical 
distribution networks. 

BACKGROUND TO THE INVENTION 

Normal practice in communications in the field 
of remote operation and control systems has em- 
ployed different technologies and transmission me- 
dia, each one offering a series of advantages and 
disadvantages but with none being clearly superior 
to the others. In general it may be considered that 
the transmission media employed can be divided 
into those that use a physical medium of transmis- 
sion (e.g. dedicated telephone tielines or the public 
switching network, optical fibre, coaxial cable, elec- 
trical distribution networks, etc.) and those that do 
not use a physical medium (e.g. radio or satellite 
links, etc.). The advantages and disadvantages of 
each of these have been described in the compara- 
tive tables contained in the article entitled "Auto- 
mating the power grid" by Dennis J. Gaushell, 
IEEE Spectrum, October 1985, pages 39 to 45. 

In general it may be said that radio-based 
systems have a greater range than those using 
physical media. In addition, it is obvious that ex- 
tending systems that do not use physical media is 
less costly, as the laying of new communications 
lines is always expensive and complicated. 

Nevertheless, the transmission signalling rates 
in radio systems are always less than in those that 
use physical media. 

It should also be kept in mind that the installa- 
tion of radio equipments is subject to legislation 
and, in certain areas, its use is made impossible 
because of frequency saturation. 

The use of the existing medium and low elec- 
trical distribution networks, as the physical media 
of transmission for carrying out remote control and 
measurement operations on electrical distribution 
networks, is extremely attractive because the elec- 
tricity utilities actually own them and, in addition, 
complete coverage is guaranteed because they 
connect precisely with the locations where the re- 
mote commands have to be obeyed. The main 



drawback offered by their use lies in the need to 
use protocols and transmission equipments spe- 
cially adapted to the transmission medium (special 
data assembly, specific line interfaces, etc.), these 
5 being unavoidable for the cases of systems already 
in service and that have to be extended. 

CHARACTERISATION OF THE INVENTION 

w The invention consists of a communications 
adapter for data transmission by low and medium 
voltage electrical distribution networks between a 
data terminal equipment or remote telecommand 
unit located at one extremity and another terminal 

is or similar unit located at the other extremity, per- 
mitting the setting up of data links over the elec- 
trical distribution networks in systems that use pro- 
tocols and transmission equipments not specially 
adapted to this transmission medium; it being 

20 characterised in that it incorporates data conversion 
means connected at one extremity to the data 
terminal equipment and at the other extremity to a 
control unit via a first bidirectional bus, and which 
converts and adapts the signals of an analogue bus 

25 or adapts the signals of a digital bus, for both 
transmission directions, interchanged between the 
data terminal equipment and the control unit; in 
that the control unit is connected with a modem 
and medium/low voltage interface via a second 

30 bidirectional bus, and assembles the data packets 
to be transmitted to and disassembles the data 
packets received from the medium/low voltage 
electrical distribution network; and in that the 
modem and medium/low voltage interface is con- 

35 nected to the medium/low voltage electrical dis- 
tribution network by means of input/output termi- 
nals. 

The data conversion means are characterised 
in that they comprise a bidirectional digital inter- 

40 face that is joined to the data terminal equipment 
via the digital signal bus, and to the control unit, via 
the first bidirectional bus; all this being done to 
isolate physically the digital signals present at is 
two extremities. They also comprise a bidirectional 

45 analogue interface that is joined to the data termi- 
nal equipment via the analogue signal bus and to 
at least one modem via a third bidirectional bus; 
this being with the objective of converting the ana- 
logue information signals present on the third 

50 bidirectional bus into digital signals on a fourth 
bidirectional bus, and vice versa, this fourth bidirec- 
tional bus forming part of the first bidirectional bus. 

The bidirectional analogue interface is charac- 
terised in that it comprises means for selecting the 

55 transmission direction at the remote terminal unit, 
which receive a transmission control signal towards 
the remote terminal unit, that forms part of the first 
bidirectional bus, and which in turn determines the 
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position of an open or closed contact as indication 
of the send or receive state, and a contact, nor- 
mally open, that closes when the transmission con- 
trol signal towards the remote terminal unit in- 
dicates that transmission is towards this unit. It also 
comprises a first amplifier that amplifies the ana- 
logue signal to be transmitted to the remote termi- 
nal unit coming from any of the modems included 
in the data conversion means; as well as a first 
transformer that receives the signal coming from 
the output of the first amplifier and whose output is 
connected to the remote terminal unit via a wire 
pair. It also incorporates a second transformer that 
receives the signal coming from the remote termi- 
nal unit and whose output is connected to the input 
of a second amplifier that amplifies the signal at its 
input to produce an output signal that is sent to any 
of the modems included in the data conversion 
means. 

The control unit is characterised in that it com- 
prises a microcontroller that is linked to the data 
conversion means via part of the signals on the 
first bidirectional bus, and to the modem and me- 
dium/low voltage interface via part of the second 
bidirectional bus, which serves to perform the con- 
trol functions of this control unit. It is also provided 
with a ROM memory module, a RAM memory 
module and an input/output units module, all of 
which are connected to the microprocessor via a 
fifth bidirectional bus; and, in addition, it comprises 
a function selection module connected to the in- 
put/output units module for configuring the system 
according to the operational modes stored in the 
ROM memory module. 

The modem and medium/low voltage interface 
is characterised in that it comprises means to se- 
lect the transmission direction towards the distribu- 
tion network that receive a transmission control 
signal towards the distribution network and whose 
output corresponds to a contact that is closed 
when the transmission is made towards the dis- 
tribution network over the input/output terminals. It 
also comprises a modulator that receives the trans- 
mission control signal towards the distribution net- 
work, in order to activate the modulator, and the 
digital signal to be sent to modulate a carrier of a 
determined frequency, the output of the modulator 
being sent to a third amplifier, whose output, in 
turn, is applied to a third coupling transformer 
whose output terminals are connected to the in- 
put/output terminals of the communications adapt- 
er. It also comprises a fourth transformer that re- 
ceives the signal present at the input/output termi- 
nals, that is connected to at least one bandpass 
filter to which it applies its output signal, and each 
one of which is tuned to one of the possible, 
previously defined, operating frequencies of the 
modulator on the side of the remote data terminal 



equipment; and it also comprises a fourth amplifier 
that amplifies the input signal coming from any of 
the bandpass filters and whose output is applied to 
a demodulator that demodulates the signal coming 

5 from the amplifier in order to recover the received 
digital data signal received from the remote data 
terminal equipment. 

The data transmission is achieved by means of 
packets of information transmitted asynchronously 

70 and the modulation used is frequency shift keying 
(FSK). 

The input/output terminals are connected to the 
medium/low voltage distribution network via a cou- 
pling element in order to achieve greater isolation 

75 of the electrical distribution network with respect to 
the communications adapter. 

Consequently, through the invention, it is possi- 
ble to avoid the excessive cost of installing new 
lines, as well as potential problems of radioelectric 

20 saturation or of an administrative nature produced 
through the installation of new radiofrequency sys- 
tems. 

For remote control and measurement systems 
for electrical distribution networks, it represents a 

25 major advance because the transmission medium 
used is the actual physical support already in- 
stalled by the electricity utilities; it offers the pos- 
sibility of unrestricted growth and total coverage of 
the devices to be operated remotely, in contrast 

30 with the limitations of other communications sys- 
tems and media. 

With the invention there is the possibility of 
feature degradation due to small delays because of 
processing and a slight increase in the error rates 

35 resulting from the particularly noisy nature of the 
medium and low voltage distribution networks. 

However none of these inconveniences is criti- 
cal as the information traffic is not normally high 
and the response times of the equipments that 

40 have to be interconnected are not generally spe- 
cially tight. 

Below, to facilitate a better understanding of 
this document and forming an integral part thereof, 
a series of figures are attached in which, by way of 
45 illustration and in no way limiting, the object of the 
invention is shown. 

BRIEF FOOTNOTES TO THE FIGURES 

50 - Figure 1 shows a functional block diagram of 
the communications adapter for data trans- 
mission by low and medium voltage electrical 
distribution network, according to the inven- 
tion, 

55 - figure 2 shows a functional block diagram of 
the control unit that is included in the com- 
munications adapter of the invention, 
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- figure 3 shows a functional block diagram of 
the bidirectional analogue interface included 
in the data conversion means that form part 
of the communications adapter, and 

- figure 4 shows a block diagram of the 
modem and medium/low voltage interface in- 
cluded in the communications adapter of the 
invention. 

DESCRIPTION OF THE INVENTION 

Below a description is given of the invention 
based on the figures commented above. 

Thus, the main object of this invention consists 
in facilitating the setting up of data links over the 
low and medium voltage electrical distribution net- 
work between a data terminal equipment or remote 
telecommand unit located at one extremity and 
another terminal equipment or similar unit located 
at the other extremity, which do not use transmis- 
sion equipments and protocols specially adapted to 
this transmission medium. 

The preceding objectives are implemented by 
means of the communications adapter 1 of the 
invention, for which the latter is equipped with a 
data conversion circuit 2 that is connected to the 
data terminal equipment at one extremity and to a 
control unit 3 at the other. 

The data conversion circuit 2 is equipped with 
a bidirectional digital interface 21 and with a 
bidirectional analogue interface 22, which are con- 
nected over a digital bus C1 and an analogue bus 
C2, respectively, to the data terminal equipment. 

The bidirectional digital interface 21 is con- 
nected over a first bidirectional bus C3 to the 
control unit 3. 

The bidirectional analogue interface 22 is con- 
nected over a third bidirectional bus C4 to two 
modems 23 and 24, likewise belonging to the data 
conversion circuit 2, which are connected to the 
control unit 3 over a fourth bidirectional bus C5 
which forms part of the first bidirectional bus C3. 

The communications adapter 1 is fitted with a 
modem and medium/low voltage interface 4 
through which the connection is made to the elec- 
trical distribution network by means of input/output 
terminals 07. 

The modem and medium/low voltage interface 
4 is connected to the control unit 3 over a second 
bidirectional bus C6. 

A description now follows of the operation of 
the adapter making reference to the functional 
blocks shown in figure 1. 

The bidirectional analogue interface 22 (figure 
3) includes a signal transformer TF2 which is con- 
nected to an amplifier A2. The input impedance 
can be selected between 600 G and high imped- 
ance. Once the signal has been amplified, it is 
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applied to a modem 23 or 24, as per the Rec- 
ommendations V.23-BELL 202 or R.38-A respec- 
tively, depending on the working mode. 

The analogue output signal is produced by the 

5 modem 23 or 24 according to the recommenda- 
tions indicated and is amplified in the amplifier A1 
and, through the transformer TF1 and a contact of 
the relay RLA (normally open), is applied externally 
via bus C2. The relay RLA is controlled by a signal 

10 RTSA that forms part of the first bidirectional bus 
C3. In this way the output signal across the termi- 
nals of the transformer TF1 is on high impedance 
until there is an analogue signal present on TCM of 
the bus C3, which has to be indicated by means of 

75 a control signal RTSA. 

The equipment also has a double contact on 
the same relay RLA that can be used as a signal to 
activate a radio transmitter (PTT) in the event that it 
is necessary for a radio transmitter to share use 

20 with a data terminal equipment, as shall be ex- 
plained below when commenting the operating 
modes in accordance with how the equipment is 
connected. 

The digital signal input/output is constituted via 
25 the bidirectional digital interface 21, which con- 
forms with the V.24 and V.28 Recommendations. 
This interface is optional since, if used, the equip- 
ment will provide the facilities of a conventional 
modem. The bidirectional digital interface 21 is 
30 included as an additional facility for the case where 
its use simplifies system installation and exploita- 
tion. 

The bidirectional digital interface 21 commu- 
nicates with the control unit 3 via signals estab- 

35 lished at TTL levels and over the first bidirectional 
bus C3 and, externally, at levels compatible with 
the V.28 Recommendation of the CCITT over the 
digital signal bus C1 . 

The modems 23 and 24 correspond with Rec- 

40 ommendations V.23-BELL 202 and R.38-A respec- 
tively. The modes in which these modems can be 
configured conform with the recommendations al- 
ready mentioned. 

The modems demodulate the RCM signal, al- 

45 ready mentioned, coming from the bidirectional 
analogue interface 22 and apply the received data 
signal to the control unit along with a carrier indica- 
tion. 

The digital data received over the distribution 
so network is received by the control unit 3, modu- 
lated and passed to the analogue interface 22. 

Modem operation is half-duplex and the modu- 
lation/demodulation used is frequency shift keying 
(FSK). 

55 The control unit 3 (figure 2) consists of a 

microcontroller 31 that is connected to a ROM 
memory 32, to a RAM memory 33, and to a 
number of input/output ports 34. 
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The microcontroller 31 has the corresponding 
buses, as well as two asynchronous channels, two 
timers and a reinitialisation input. 

In addition, it has a quartz crystal, the fre- 
quency being divided in order to obtain the internal 
clock for the microcontroller. 

The ROM memory 32 stores the control pro- 
gram and the initialisation data of the equipment. 

On the other hand, the RAM memory 33 stores 
the auxiliary data obtained in the initialisation stage 
and the communications buffer. 

The input/output ports 34 work as peripherals 
of the microcontroller 31 and can be programmed 
to work as input or output. A certain number of 
these ports are programmed as inputs and are 
connected to microswitches 35 that are used to 
program externally the different modes and options 
of the different operational modes and options of 
the equipment, just as will be described below. The 
rest of the ports perform the function of acting on 
the control and/or data signals of the modems 23 
and 24 and the interfaces 21 and 22 through the 
connections C4 and C5 corresponding to the third 
and fourth bidirectional buses already commented. 

The reference C8 refers to the fifth bidirectional 
bus over which communications take place be- 
tween the microprocessor and the different ele- 
ments connected to it and already indicated. 

Just as was already commented, the control 
unit 3 is connected to a modem and medium/low 
voltage interface 4 which has (figure 4) a modulator 

41 that performs the modulation for which it re- 
ceives the digital data transmission signal TXM as 
well as the request to send signal RTSM for ac- 
tivating the transmission. This signal also controls a 
relay RLM which, by means of a normally open 
contact, keeps the connection on high impedance 
until RTSM is activated and transmission starts. 

The modulator 41 is connected to an amplifier 
A3, that amplifies the modulated signal. 

In addition, the amplifier A3 is connected to a 
transformer TF3, which is tuned to the carrier fre- 
quency and performs the output coupling. 

The modem and medium/low voltage interface 
4 includes a signal transformer TF4 through which 
reception takes place and which is connected to a 
bandpass filter F1 or F2 for the purpose of permit- 
ting selection of two transmission frequencies, for 
which reason they are centered on the carrier fre- 
quencies. 

These bandpass filters F1 and F2 are con- 
nected to an amplifier A4 which amplifies the signal 
and which, in turn, is connected to a demodulator 

42 at whose output the demodulated digital signal 
of the received data RXM is received, which forms 
part of the bus C6. 

The output voltage can be selected from a 
range of values which are kept constant, indepen- 
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dent of the values of the impedance being pre- 
sented by the medium / low voltage distribution 
network, as long as its modulus exceeds a certain 
value. 

5 The equipment can work with different data 

formats, which can be grouped into two basic 
classes: character universal asynchronous formats 
and asynchronous formats specific to the General 
Electric telecommand protocols. 

w Based on the description given, the equipment 

operating modes are determined, on the one hand, 
by the positions in which the microswitches 35 are 
put and, on the other, by the connections that are 
made externally with the data terminal equipment 

75 or the remote telecommand unit and radio transmit- 
ter. 

The different operating modes according to the 
internal configuration of the equipment are mutually 
exclusive and are determined by the possible con- 
20 figurations of modems 23 and 24 via the program- 
ming done; these modes are as follows: 

A) Normal mode 1. If this operating mode is 
selected, permissible data are those with char- 
acter universal asynchronous formats. 

25 To the characters coming from the data 

terminal equipment or remote telecommand unit 
a header is added for them to be sent over the 
medium and low voltage distribution network. 
The receiving equipment removes this header 

30 before applying the data to the data terminal 
equipment or receiving remote telecommand 
unit. The end of a data block is indicated to the 
receiving equipment by means of a character 
containing an error in the framing. 

35 The transmitting equipment puts a time-out 

circuit into operation whenever it receives a 
character valid for transmitting. If, once the time 
has expired, no more characters are received for 
transmitting, it sends an end-of-frame character 

40 over the medium and low voltage line. 

The receiving equipment waits to receive a 
header before delivering the data to the data 
terminal equipment or receiving remote telecom- 
mand unit. Once the header has been detected, 

45 it also brings a time-out circuit into operation 
whenever a correct character or a header is 
received. If, after this time no correct character 
or end-of-frame character is received, it as- 
sumes the data block has concluded and stands 

50 by for reception of a new header. When an end- 
of-frame character is received, a time-out is 
started which, once concluded, stands by to 
receive a new header. 

B) Normal mode 2. If this operating mode is 
55 selected, the send or receive mode is adopted 

according to the state of a control signal of the 
first bidirectional bus C3. The s of data admitted 
by this mode are those corresponding to char- 
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acter universal asynchronous formats. 

From the moment when activation is de- 
tected to enter the send mode, the modem and 
medium/low voltage interface 4 is activated by 
means of the RTSM signal, and the header 5 
mentioned in the preceding paragraph is sent. 
Just as with normal mode 1, at the same time 
that the data terminal equipment or remote 
telecommand unit delivers a valid character to 
the equipment, the latter puts a time-out circuit w 
into operation. If the time runs out without more 
characters being received from the data terminal 
equipment or remote telecommand unit, the 
equipment sends an end-of-frame character and, 
immediately, a new header, bringing a new 75 
time-out into operation. The receiving equipment 
activates a timer whenever it receives a header 
or a correct character. In this way carrier detec- 
tion at the receiving equipment does not change 
state as long as the sending equipment does 20 
not do so. When this change occurs, the send- 
ing equipment follows it by sending the end-of- 
frame character without a header. From this 
moment, the receiver puts a time-out into opera- 
tion to inhibit carrier detection. 25 

C) 31 -bit mode. In this operating mode, trans- 
mission over the low and medium voltage dis- 
tribution network starts when the data of the first 
bidirectional bus C3 appear. The types of data 
admitted in this mode are those corresponding 30 
to the 31 -bit asynchronous format. 

To the data coming from the data terminal 
equipment or remote telecommand unit, a head- 
er is added before sending the 31 -bit frame over 
the low and medium voltage distribution net- 35 
work. Each time the sending equipment receives 
a complete 31 -bit frame for transmitting over the 
low and medium voltage distribution network, it 
activates a time-out and proceeds to send the 
frame. If the next frame arrives before the time- 40 
out is completed, it is transmitted without a 
header. 

The receiver detects a header and removes 
it before applying the data to the data terminal 
equipment or receiving remote telecommand 45 
unit. In addition, another time-out is brought into 
operation whenever a frame is received, check- 
ing for the presence of at least one stop bit. At 
the end of this time-out, no frame is admitted 
that is not preceded by a header. 50 

D) Test mode. When the equipment is in this 
mode, a self-checking routine functions continu- 
ously under the following conditions: 

- Input/output loopback at the analogue 
bidirectional interface 22 (bus C2) or in- 55 
put/output loopback at the digital bidirec- 
tional interface 21 (bus C1). 



- Loopback at the connection to the low and 
medium voltage distribution network (bus 
C7). 

- Test of each position in the RAM memory 
33. 

- Test of the configuration microswitches 35. 
To check the test diagnostics, it is neces- 
sary to connect an asynchronous terminal to the 
digital bidirectional interface 21 via the bus C1 . 
E) Setting modes. When the equipment is con- 
figured in any of the setting modes, the micro- 
controller 31 provides a continuous frequency 
for each of the data signals. 

Concerning the operating mode according to 
the connection, it is to be pointed out that the 
adapter of the invention can work as a modem for 
data transmission over the low and medium voltage 
distribution network, thereby replacing another of 
modem. 

Moreover, it can work in parallel with a radio 
transmitter or telephone line modem. 

The last mode of operation according to the 
connection permits the data terminal equipment to 
communicate with a second remote telecommand 
unit in two stages. Between the first and the sec- 
ond remote telecommand units, transmission takes 
place over the low and medium voltage distribution 
network. The transmitter or modem is shared by 
the two remote telecommand units for communicat- 
ing with the data terminal equipment. 

Consequently, by means of the invention, it is 
possible to transmit analogue and digital data sig- 
nals over the low and medium voltage distribution 
network by means of transmission equipments that 
are not specially adapted for this transmission me- 
dium. 

Claims 

1. COMMUNICATIONS ADAPTER FOR DATA 
TRANSMISSION BY LOW AND MEDIUM 
VOLTAGE ELECTRICAL DISTRIBUTION NET- 
WORKS between a data terminal equipment or 
remote telecommand unit located at one ex- 
tremity and another terminal equipment or 
similar unit located at the other extremity and 
characterised : 

- in that it comprises data conversion 
means (2) connected at one extremity to 
the data terminal equipment and at the 
other extremity to a control unit (3) via a 
first bidirectional bus (C3), and which 
converts and adapts the signals on an 
analogue bus (C2) or adapts the signals 
on a digital bus (C1), for both transmis- 
sion directions, interchanged between 
the data terminal equipment and the con- 
trol unit (3); 



6 



11 



EP 0 632 602 A2 



12 



- in that the control unit (3) is connected 
with a modem and medium/low voltage 
interface (4) via a second bidirectional 
bus (C6), and assembles the data pack- 
ets to be transmitted to and disassem- 5 
bles the data packets received from the 
medium/low voltage electrical distribution 
network; and 

- in that the modem and medium/low volt- 
age interface (4) is connected to the me- 10 
dium/low voltage electrical distribution 
network through input/output terminals 
(C7). 

COMMUNICATIONS ADAPTER according to 75 
claim 1, characterised in that the data con- 
version means (2) comprises: 

- a bidirectional digital interface (21) that is 
joined to the data terminal equipment via 

the digital signal bus (C1) and to the 20 
control unit (3) via the first bidirectional 
bus (C3), this being in order to isolate 
physically the digital signals present at 
its two extremities; and 

- a bidirectional analogue interface (22) 25 
that is joined to the data terminal equip- 
ment via the analogue signal bus (02) 

and to at least one modem (23, 24) via a 
third bidirectional bus (C4), this being 
with the object of converting the ana- 30 
logue information signals, present on the 
third bidirectional bus (C4), into digital 
signals on a fourth bidirectional bus (C5) 
and vice versa, this fourth bidirectional 
bus (C5) forming part of the first bidirec- 35 
tional bus (C3). 

COMMUNICATIONS ADAPTER according to 
claim 2, characterised in that the bidirectional 
analogue interface (22) comprises: 40 

- means for selecting the transmission di- 
rection at the remote terminal unit (RLA), 
which receive a transmission control sig- 
nal towards the remote terminal unit 
(RTSA), which forms part of the first 45 
bidirectional bus (C3), and which in turn 
determines the position of an open or 
closed contact as an indication of the 
send or receive state, and a contact, 
normally open, that closes when the 50 
transmission control signal towards the 
remote terminal unit (RTSA) indicates 

that transmission is towards this unit; 

- a first amplifier (A1) which amplifies the 
analogue signal to be sent (TCM) to- 55 
wards the remote terminal unit coming 
from any of the modems (23, 24) in- 
cluded in the data conversion means (2); 



- a first transformer (TF1) which receives 
the signal coming from the output of the 
first amplifier (A1) and the output of 
which is connected to the remote termi- 
nal unit via a wire pair; and 

- a second transformer (TF2) which re- 
ceives the signal coming from the re- 
mote terminal unit and whose output is 
connected to the input of a second am- 
plifier (A2) which amplifies the signal at 
its input and produces a signal at its 
output (RCM) that is sent to any of the 
modems (23, 24) included in the data 
conversion means (2). 

4. COMMUNICATIONS ADAPTER according to 
claim 1, characterised in that the control unit 
(3) comprises: 

- a microcontroller (31) which is joined to 
the data conversion means (2) via part of 
the signals on the first bidirectional bus 
(C3), and to the modem and medium/low 
voltage interface (4) via part of the sec- 
ond bidirectional bus (C6), serving to 
perform the control functions of said con- 
trol unit (3); 

- a ROM memory module (32), a RAM 
memory module (33), and an input/output 
units module (34) all of which are con- 
nected to the microcontroller (31) via a 
fifth bidirectional bus (C8); and 

- a function selection module (35) connect- 
ed to the input/output units module (34) 
for configuring the system according to 
the operational modes stored in the ROM 
memory module (32). 

5. COMMUNICATIONS ADAPTER according to 
claim 1, characterised in that the modem and 
medium/low voltage interface (4) comprises: 

- means to select the direction of transmis- 
sion towards the distribution network 
(RLM) which receive a transmission con- 
trol signal towards the distribution net- 
work (RTSM) and whose output corre- 
sponds to a contact that is closed when 
transmission is made towards the dis- 
tribution network over the input/output 
terminals (C7); 

- a modulator (41) that receives the trans- 
mission control signal towards the dis- 
tribution network (RTSM), in order to ac- 
tivate the modulator (41), and the digital 
signal to be sent (TXM) to modulate a 
carrier of a determined frequency, the 
output of the modulator being applied to 
a third amplifier (A3), whose output is in 
turn applied to a third coupling trans- 
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former (TF3) whose terminals are con- 
nected to the input/output terminals (C7) 
of the communications adapter; 

- a fourth transformer (TF4) which receives 

the signal present on the input/output 5 
terminals (C7); 

- at least one bandpass filter (F1, F2) 
which receives the output signal coming 
from the fourth transformer (TF4), each 
tuned to one of the possible previously w 
defined operating frequencies of the 
modulator on the side of the remote data 
terminal equipment; and 

- a fourth amplifier (A4) which amplifies 

the filtered signal coming from any of the 75 
bandpass filters (F1, F2) and whose out- 
put is sent to a demodulator (42) that 
demodulates the signal coming from the 
amplifier (A4) and recover the received 
digital data signal (RXM) from the remote 20 
data terminal equipment. 

6. COMMUNICATIONS ADAPTER according to 
claim 5, characterised in that the modulator 

(41) performs a frequency shift keying modula- 25 
tion, FSK, and the demodulator (42) demodu- 
lates signals of same kind. 

7. COMMUNICATIONS ADAPTER according to 
claim 1 , characterised in that the data trans- 30 
mission is carried out by means of asynchro- 
nously transmitted data packets. 

8. COMMUNICATIONS ADAPTER according to 
claim 1, characterised in that the input/output 35 
terminals (C7) are connected to the medi- 
um/low voltage distribution network through a 
coupling device in order to obtain a better 
isolation of the electrical distribution network 

with respect to the communications adapter. aq 
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0 Power line communications adapter. 



© Power line communication adapter characterised 
in that it incorporates data conversion means (2) 
connected to the data terminal equipment and to a 
control unit (3) via a first bidirectional bus (C3), and 
which converts and adapts the signals on an ana- 
logue bus (C2), or adapts the signals on a digital bus 
(C1), interchanged between the data terminal equip- 
ment and the control unit (3), for both transmission 
directions. 

It incorporates a modem and medium/low volt- 



age interface (4) connected to the control unit (3) via 
a second bidirectional bus (C6), to assemble the 
data packets to be transmitted to and to recover the 
data packets received from the electrical distribution 
network. 

The modem and medium/low voltage interface 
(4) is connected to the medium/low voltage electrical 
distribution network by means of input/output termi- 
nals (C7). 
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